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ABSTRACT

Exploration for minerais on Kodiak Island and the associated smaller islands
has been sporadic and iImited to areas of easy access. As noted on the geo-
logic map, nearly all the mineral claims ang areas of related activity are
geographicaliy located near water passages and the interior portions of

the Islands are relatively unexplored.

The Kodiak lsland group Is geologically a contlnuation of the Kenai Peninsula
and the Kenal Mountains with similar northeast structural trends. Kodlak
Island has a central axial core of early Tertiary granodliorite that extends
the length of the Island. Numerous smatller intrusions of simllar chemical
compositions and texture have been mapped throughout the isiand suggesting
that nearly all the Island ts underlain at depth by an intrusive mass.

The most prevalent sedimentary covering !s a sequence of Cretaceous slates
and graywackes. A major thrust separates the Cretaceous from Triassic-
Jurassic sediments on the west side of Kodiak Island. A down-faulted belt

of Tertiary sediments |les east of a large normal fault In the eastern part
ot the lIsland.

Although no commercial metal lic deposits have been discovered in the island
group, the potential is present in the form of adequate intrusive unlts and
widespread host rocks.
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INTRODUCT ION

This report describes the ceology and mineral! resources of Kodiak Island
and associated smal ler Islands. Afognak island to the north of Kodiak
Island has not been I[ncluded because of lack of recent geological Informa-
tlon. This group of Isiands |lie along the western border of the Gulf of
Alaska and ]s separated from the Alaskan Penlinsula by the Shellkof Strait.
The group as mapped covers an area of about 4200 square miles.

Previous investligations lnclude a brief visit in 1835 by Becker and Dall

who examlned gold lode deposits and coal and lignite resources. Martin

In 1912 visited and compiled a reconnalssance geologic map of parts of
Kodiak l|sland. Maddren examined the beach placers on the southwest side

of the lsland In 1917, Stephen Capps has pubilshed (1937) the most compre-
hensive geologlc study of Kodiak Island to date. An open file geologic

map by George W. Moore (1967) is much more detal led, but the text Is as

yet unpublished. In addltion, detal led examinatlons were made of a tungsten
deposit on Kodlak lsland by Seitz In 1963, and Rose and Rlchter (1967) studied
the geology and completed a study of stream sediment geochemistry of Anton
Larson Bay and vicinlty, Kodiak Island.

The maln objective of this report Is to demonstrate that the requirements
tor ore deposition, ignious intrusives and associated host rocks, are
present over nearly all of Kodiak Isiand and that density of mineralized
areas should be as great In the unexplored areas as the easlly accesslble
areas. ’

TOPOGRAPHY AND DRA{NAGE

The topography or present surface conflguration of the Kodiak group of
Isfands 1s predominantly due to the effect of Pleistocene glaciation.

The Intricate coastliline is the result of deeply gouged bays caused by

lce flowing seaward from a central lce mass. The rugged axial core

of Kodiak l|sland shows the result of glaclal scuipturlng with steepened
rldges and glaclal cirquas. Much of the rock matarial removed from the
Islands has apparently been deposited In the surrounding water, but thick
glactal tilis have filled the Intervalleys and form sea cliffs on the
wost side of Kodiak island.

Drainage systems are poorly developad with the streams draining small
areas. The numerous ponds and smal| |akes are the result of gtlacial
excavating and ponding behind moralnes.

GEOLOGY

The most recent mapplng by Moore (1967) has separated the maln Island
of Kodlak Into three different belts of bedded rock.



The eastern belt Is composed of Tertlary sediments separated from a
sequence of Crataceous rock by a northeast-trending normat fauit and

these sedlments in turn are separated from older Triassic-Jurassic rocks
by a8 northeast-trending thrust fault in the west. All three groups have
been Intruded by granodlorite masses. The youngest rocks inftruded are the
volcanlic and marine sediments of Paleocene-Eocene age and based on thls
rejatlonshlp the intrusives are considered early Tertiary.

A continuation of the structural trends to the northeast and an examina-

tion of comparative |lthologles suggest that the geology of Kodiak Island
ls a contlnuation of the Kenal Mountains and Kenai Peninsula,

STRATIGRAPHY

Greenstone ~ Schlst Group

Early mapping by Capps (1937) was of a reconnaissance nature. In his mapping
he recognized an older greenstone - schist group of rocks which included
several lithic subgroups Including |ittle-altered basic iavas, and moderately

to highly metamorphosed sedimentary rocks. The only known occurrences of
massive llmestone Is [n this group and was noted about fwo mlles north of
the entrance to Uyak Bay. Moore (1967) has mapped this group of sediments
as late Triasslc - early Jurassic volcanlc and marine sedimentary rocks.

Slate - Graywacke Group

The slate - graywacke group of rocks mapped in part by Capps (1937) Is the
most prevalent rock exposed on Kodiak Is|and and has been dated as Cretaceous
by Moore (1967). This group of rocks s composed malnly of dark gray,

brittle slate, arglllite, and graywacke with minor discontinuous lenses
of conglomerate and sl|ightly ajtered tuff.

TERTIARY ROCKS

The sediments to the east of the major northeast trending normal fault

extendlng from Kalsin Bay to Portage Bay and orobably beyond to the south
have been dated as Tertlary (Moore, 1967).

This group of sediments inciudes the entlre Tertlary sequence from Paleocene
to Pliocene and Includaes both marine and coatinental sediments. The Tertiary
rocks Include shales, sandstones, and conglomerates. The sandstones consist
of subangular to rounded grains of predominantly quartz with minor feldspar,
chert and other rock typas. The conglomerates contaln pebbles ot chert,
graywacke, |Imestone and granitic rocks.

QUATERNARY ROCKS

Quaternary deposits consist of gtacial t1(] and glaciofluvial outwash.
These are unsorted sediments that cover extensive areas in the western part
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of Kodlak (sland and form deposits at the heads of the bays representling
material from melting glaciers,

INTRUS IVE ROCKS

An elongate granodlorite mass occupies the axial core of Kodiak lsland and

is continuous from Kizhuyak Bay on *the north to Al!{tak Bay on the south.
Petrographic examination of samples from this granodiorlite mass shows that
the texture is coarse to medium grained, consisting of auartz and |ight
colored plagloclase feldspars with common darker minerais, predominantly
biotite mica, The smailler intrusives are simllar both in texture and chemical
compos|tlon to the |arge granodlorite mass and repcresent satelllte Intrusives
or genatically related rock masses. This relationship has led Capps (1937,

p. 156) to belleve that much of the Kodlak lsland group is underiain by

a Jarge granodiorite mass.

Numerous dikes and sills that have similar chemical properties to the intru-
slves, but are of flner grained texture, were noted and mapped by Capps
(1937, p. 157)., These are usually associated with the Intrusive bodles,

but some occur wlthout a direct relationship. OQuartz veins are asscciated
with these acidlic dikes and sills, and sometimes carry sulfldes.

Moore (1967) has mapped several ultramafic Intrusives near the Wes+t Coast
between Middle Cape North to Uganik Bay.

The minor quantities of ptatinum and chromlte recovered from the boach
placers were probably derived from the ultramafic bodies.

STRUCTURE

A normal fault of larga displacement extends from Kalsin Bay [n the north
to Portage Bay at the south end of Kodiak island and probably continues

on through Alitak Bay and to the west of Tugldak lsland. The east

side of this fault Is the downfaulted block bringing Tertiary sediments
agalnst Cretaceous sediments. Strike-Dip control Indicates the Tertiary
sediments In general ara monoclinal wlth northwest dips. Tightly folded
and overturned Tertlary structures were mapped along the eastern headlands.

Moore (1967) mapped an overthrust fault along the entire west slde of the
Kodlak |stand group. This fault separates the surface Cretaceous outcrops
from the Trlasslc-Jurassic volcanic and marine sediments (the greenstone
and schlst complex of Capps, 1937).

Several esast-west trending faults were mapped by Moore (1967) In the central
part of Kodiak Island and represent local stress adjustments.



MINERAL DEPOSITS

Placer Deposits: Gold placer deposits occur along the beaches in the
north from Miners Point to Broken Point; along the south beaches of Straw-
berry Islands (not In the mapped area); from Rocky Polnt to Bear Polnt;
along Bumble Bay (Red RIvar) on the west side of the Island and an attempt
was made to work beach sands near Cape Alltak. The goid concentrations are
belleved to be the .result of wave and current action on auriferous tilis
and quaternary gravels that form the sea cliffs along the coast. A direct
genetic relatlonship between the placer gold and tha gravels and titls has
not been established since gold has not been found in these sediments.
Maddren (1919) estimated that the maximum amount of gold extracted from
the beach sands was $150,000. Capps (1937, p. |7]) estimates, following
di{rect communications wlth men involved In mining the olacers, that thls
value Is low.

The ultimate source of the placer gold was orobably from quartz veins in
the Cretaceous slates and graywackes of the Interior part of the Island.

Very minor gquantities of platinum and chromlte were recovered with the

placer gold and the probable source of these metals Is the ultramaflic
Intrusives.

Lode Deposi¥s: The gold lode deposits are associated with the auartz
dlorlte intrusives and with dikes and sills that are probably related at
depth to the intrusives. The host rocks are generally the slates and
graywackes of Cretaceous age.

Capps (1937) has described In some detall the locations where some
exploration work was completed In mlnaeralized areas. Hls descriptions
have been condensed and are described below (the areas have been numbered
for easy map locating):

f. Barling Bay Prospects: Three distinet quartz veins known as the
Brown Bear, Old Harbor, and Stlver Queen lodes are located on a group

of ctalms staked tn 1933 and 1934. Mlnor open cuts and pits and a 40!
tunnel constlitute the development/prospecting work done on these |odes.
The country rocks are slate and graywacke. The vein at Its widest point
shows nearly |5 feet of shattered and crushed quartz contalning specks
and bunches of sulflides, malinly arsenopyrite and pyrite.

2. Kizhuyak Lode: A system of quartz veins carrying sulfldes and
showing a consplcuous rusty color from oxidation of the sulflde. Develop-
ment and exploration I[ncludes a 33' adlt and several cuts. The major
veln In the system shows 36 lnches of whlte veln quartz that In places

Is heavily mineralized with malnly pyrite and arsenopyrite. Grab samples
assayed 0.4 ounces of gold and 0.74 ounces of sl|ver to the ton.

3. Women's Bay Lode: Thls lode Is a quartz veln cutting diorite at
least 600 feet along strike with a thickness from 12 to 14 teet. The
vein consists for the most part of white quartz. The buik of the quartz
shows [{ttle mineralization and most of the sulfides were introduced
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along with a second generation of quartz. Assays Indlcate the general
fenor of the ore to be low. The develooment/exploration consisted of
a 22 foot shaft and an agdit 152 feet tong. In 1334 both the adlit and
the shatt were caved and partially water filled.

4, Whale Island Prospect: Prospect consisted of a auartz vein cutting
Mesozolc slates and graywacke. Development work consisted of a shaft now
f1ited with water and the ruins ot an arrastre. Gold values of the ore
were sald to bes too low for commercial production.

5. Dry Spruce Island Prospect: System of discontinuous quartz veins
with an 18 inch maximum thickness for one Indlvidual vein. The vein
material shows |1ttle mineralization. Development work consists of

a 30 or 40 foot shaft and a 92 foot adit.

6. Baumann & Strickler Mina: Veln cuts Mesozolc states and graywackes.
As exposed the vein consisted of two to eight inches of quartz bordered
both above and below by a reddlish gouge an inch or two thick. Free visible

gold was noted In many samples. Oevelooment work consisted of only a few
open cuts In [934.

7. Brenneman Prospect: Vein sald to reach a maximum of 2 - /2 teet In
a 60' adlt. Also sald to carry visible free gold. :

8. Moyle Prospect: Contact of dlorite with dense contact metamorphic
phase of the siate-graywacke series. No definltive vein, but conslsted

of bunches and stringers of guartz. Development work has consisted of
three short adlts.

9. Amok Gold Mining Co.: Gold-bearing quartz veins cutting black
slate having a well-defined cieavage. Princlpal velns average three
feet thick, with a maxImum of five feet and ara composed of quartz with
minor pyrite. ODevelopment work consists of an adlt 210 feet long, a
shaft 130 feet deep, two drifts of 130 and 50 feet In length, and some
surface trenching. An estimated $8,000 in gold is reported to have been
produced from this prospect (Berg & Cobb, 1967, n. 83).

{0. Uyak Bay Prospects: Consists of several small prospects. The country
rock Is schist or slate cut by quartz veins with a thickness of a few inches
to about six fest. Predominate minerals are arsenopyrite and pyrlte. Only
a smail amount of surface work has bean done.

All of the prospects briefly outlined above are near water and thelr dis-
covary s assoclataed with thelr accessiblliity. Very littte prospaecting
has been undertaken in the inferior of Kodlak Island and especially

along the flanks of the central granite diorite intrusive where minerali-
zation would be expected and where the possibillty of commerclatl ore
deposits appear favorable.

'n additlion to the areas described by Capps (1937), all other mineral

clalms have been plotted on the geologlc mabp wlth the commodities |lsted
1f known.



None of the attempts to mina iodes have been commerclally successful,
with the possible exception of the Amok claim at tlyak Bay which produced
an estimated $8,000 (Berg & Cobb, 1967, p. 83). Other assays of

quartz veln materlal have yielded goid vatues as high as $12.00/ton, but
the average values are much [ower,

Scheel1te (fungsten ore) was found disseminated as fine grains and veinlets
in quartzltlc zones |n graywacke near the head of Anton Larson Bay about
{0 mltes north of the town of Kodiak. Rose and Richter (1967} and

Seitz, (U. 5. Geological Survey 1963) concluded that fthese deposits are
not commerciat.

A copper prospect located on the northwastern side of Slitkalidak [sland
was examlined by the U. S. Bureau of Mines In 1944 (Berg & Cobb, p. 88),
The predominate sulfldes noted were pyrite, pyrrhotite and chalcopyrite.
Samp |Ing ylelded assays ranging from 0.09 percent copper to 5.52 percent.
The U. S. Bureau of Mlines I[n 1944 concltuded the daposit was not commercial
at that time (Berg & Cobb, (967, p. 88).

Thin beds of coal have been reported In Tertlary sediments In the eastern
Part of Kodlak and on Sttkinak (sland. None of the coal exposed In surface
outcrops has sufficlent reserves fo be considered commercial.

CONCLUS | ONS

I. The geologlical conditions necessary for ore empiacement are present
throughout the Kodlak Island Group. Especially favorable are the large
number of intrusive masses and the associated dikes. The |ithology of
the host rocks |s not as favorable, especially for larger repiacement

ore bodles which are usually assoclated with |imestones or associated
calcareous rocks.

2. The concentration of clalms along the easily accessible areas related
to water transport suggests that nearly all prospecting has been confined

to these areas and that lass than 20% of Kodiak Island has been adequately
prospected.

3. The gold placers along the west and north shores of Kodlak Istand
are of localized Interest. The gold concentrations are dependent on
storm wave and current activity and there Is doubt that simliar conditions

exlst very far offshore. This lessens the probabillty of offshore gold
placers.

4, The oll potential of the Shelikof Stralts is almost unknown, although
1t Is belleved that a thin marine Tertiary saction is present. The water
depth of 600' and severes winds and waves may prevent drilling in the

near future.

5. The most optimistlc area for oil production 1s offshore east and
southeast of Kodlak Island In the Gulf of Alaska and along a trend to the
south of Kodlak Island.



6. No economic coal or [lgnite deposits have been discovered In the Ter-
tlary sediments.
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